The functional state of blood vessels is regulated by the calcium sensitivity of the contractile elements and the intracellular calcium concentration. The latter is determined by the balance between the activity of calcium sources (influx from the extracellular space and release from intracellular stores), the activity of calcium sinks (extrusion to the extracellular space and sequestration into intracellular stores), and the capacity of calcium buffers. Contractile reactions of blood vessels are depressed considerably after removal of extracellular calcium ions, emphasizing the importance of calcium entry for vessel contractility. Classically, voltage-operated calcium influx via L-type calcium channels had been assigned a leading role in calcium entry. However, a considerable number of contractile reactions have been shown to be resistant or only partly affected by specific inhibitors of voltage-operated calcium channels. Thus, voltage-independent calcium entry must contribute to vessel contractility. Indeed, several such mechanisms have been identified in different cell types [1] [2] [3] , including smooth muscle [4]: 1) receptor-operated calcium entry, activated by direct binding of an external ligand to the channel; 2) storeoperated or capacitative calcium entry (CCE), activated by calcium release from intracellular stores or, more precisely, by the degree of store depletion; 3) non-store-operated or non-capacitative calcium entry (non-CCE), activated independently of store depletion. In the past, the latter was often termed receptor-operated calcium entry. However, in view of the fact that all calcium entry mechanisms can be activated by agonist-receptor interaction, this term does not have much discriminatory power. Non-CCE is also designated second messenger-operated calcium entry because in most cases the common motif is its activation by second messengers following G-protein-mediated activation of phospholipase C (PLC) [2, 3] . The existence of such a variety of calcium entry mechanisms is the basis for the diversity of patterns of calcium signalling in response to cell stimulation. However, the understanding of the functional role of non-CCE in vascular tissue is still limited, mainly because studies on intact vessel preparations are scarce.
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It is the merit of the study by Thomas et al. [5] published in this issue of Cardiovascular Research to provide new evidence for the contribution of non-CCE to arterial contractions. The authors show that sphingosylphosphorylcholine (SPC) is a powerful vasoconstrictor of rat small intrapulmonary arteries. The Rho kinase inhibitor Y-27632 reduced SPC-induced contractions of intact vessels considerably and abolished calcium sensitization of permeabilized vessels. SPC-induced contractions were accompanied by an increase of the intracellular calcium concentration. Removal of extracellular calcium ions reduced the SPC-induced contraction and abolished the SPC-induced increase of the intracellular calcium concentration, pointing to an important role of calcium entry in SPC-induced responses. However, diltiazem, a blocker of L-type calcium channels, had almost no effect on SPC-induced contraction. In contrast, this contraction was reduced considerably by La 3+ and 2-APB, putative inhibitors of CCE. In addition, 2-APB abolished the SPC-induced increase in the intracellular calcium concentration. Surprisingly, the SPC-induced contraction was not associated with a fast, transient increase of the intracellular calcium concentration typical for IP 3 -mediated calcium release and was not affected by pertussis toxin, a G-protein inhibitor, and U73122, a PLC inhibitor. thapsigargin, the SPC-induced increase in the intracellular calcium concentration was unchanged. Thus, a calcium entry pathway seems to be involved in SPC-induced contractions of rat small intrapulmonary arteries that does not depend on emptying of PLC/IP 3 -or thapsigarginsensitive intracellular stores, i.e. it is a non-CCE pathway but it is sensitive to the CCE inhibitors La 3+ and 2-APB. Along with the evidence for the contribution of non-CCE to arterial contractions, the study by Thomas et al. [5] published in this issue of Cardiovascular Research points to several additional, important issues. Firstly, the vasoactive substance investigated in this study, SPC, is a member of a group of membrane-derived lysophospholipids that have only recently gained more and more interest and seem to be important endogenous modulators of cardiovascular function in health and disease [6, 7] . Secondly, the non-CCE postulated to play an important role in SPC-induced contractions in rat small intrapulmonary arteries coexists with CCE in these vessels [8] . However, it is still not clear how CCE and non-CCE calcium entry pathways are orchestrated. Recently, it was shown that reciprocal regulation of CCE and non-CCE is achieved by their separate activation at different levels of agonist concentration [1] . Thus, at low concentrations non-CCE was the main calcium entry mechanism, but at high concentrations the depletion of intracellular stores leads to activation of CCE, and the subsequent strong and sustained increase in intracellular calcium concentration results in a calcineurin-mediated inhibition of non-CCE. Alternatively, it was demonstrated that divergence within a PLC-coupled signalling cascade leads to a reciprocal regulation of non-CCE and CCE, i.e. to a simultaneous activation of the former and an inhibition of the latter [9] . In contrast, in the study by Thomas et al. [5] , non-CCE was not coupled to PLC. In addition, the SPC-induced effect was sensitive to La 3+ and 2-APB, agents that previously had been shown to inhibit CCE in the same vessels [8] . This may indicate that the distal elements of the signalling cascades leading to activation of CCE and non-CCE are closely related, as suggested recently in a functional study on rat renal cortical interlobular arteries [10] . Indeed, the division into CCE and non-CCE is based on the mechanisms activating these calcium entry pathways. Yet, the underlying conductances may be quite similar. Although the molecular identity of the channels responsible for CCE and non-CCE has not been established, TRP channels have been intensively discussed [4, 11, 12] . The observed differences in particular properties of the CCE and non-CCE conductances may be due to heteromultimer formation with different combinations of members of the TRP superfamily [2, 4] . Thus, the study by Thomas et al. [5] provides evidence that CCE and non-CCE may also be orchestrated by convergence of separate signalling cascades.
A third important issue is that the signalling cascades mediating the activation of non-CCE in intact vessel preparations are largely unknown. Several second messengers have been suggested to activate non-CCE in different cell types [2, 4] . Thus, Rho kinase has been proposed to mediate non-CCE induced by histamine and metacholine in guinea-pig trachea [13] . This idea is consistent with the finding of Thomas et al. [5] showing the involvement of Rho kinase in SPC-induced contractions. Interestingly, a recent study by another group demonstrated that the 5-HT-induced non-CCE in the same vessel is mediated by arachidonic acid [14] . Since arachidonic acid is able to activate Rho kinase in vascular smooth muscle [15] , this finding supports the idea of an important role of a Rho kinase cascade for the activation of non-CCE in vascular tissues. However, observations in A7r5 cells demonstrated that the arachidonic acid-coupled activation of non-CCE was mediated by NO [9] , pointing to the possible existence of multiple pathways for the activation of vascular non-CCE. Thus, there are still many open questions concerning the mechanism(s) of activation of non-CCE in vascular tissues. But this is not only a challenge for basic science. The development of selective inhibitors of non-CCE could provide potential therapeutic tools for vessels, as well as for other tissues, where calcium entry is dominated by non-CCE.
